Background: Sex, age, race and stature are evaluated to determine the identity in forensic investigations. The most important stages in identity determination are stature and sex estimations which are easily done with primary anatomic structures in intact corpses. determination of sex from skeletal or dismembered body remains is one of the most critical aspects of forensic analysis which is crucial to medico-legal investigations.
INTRODUCTION
estimations [3] . Determination of sex from skeletal remains is one of the most critical aspects of osteological analysis which is crucial to medico-legal investigations [4] . The present work attempts to test the validity of sex classification using anthropometric foot dimensions and discriminant function test in an adult Nigerian population in Lagos state as a sample Human foot morphology varies considerably due to the combined effects of heredity, lifestyle, and climatic factors [1] . In forensic investigations, sex, age, race and stature are evaluated to determine the identity and ancestry of individuals [2] . The most important stages in identity determination are stature and sex METHODS for further study. Overtime, researchers have documented studies on sexual differences in foot morphology [5] [6] [7] [8] .
Although human body appears to be bilaterally symmetric, researchers have noticed the presence of skeletal and morphological asymmetries in human body for long time [9] . The tool used for this vital process is anthropometry; which is the systematic collection and correlation of measurements of the human body, these measurements are carried out in both living and dead state especially in skeletal remains. According to Ozaslan et al., (2003) , [10] anthropometric measurements of the body have been developed for various reasons. Anthropometric techniques employed by anthropologists, forensic experts and anatomists have made it possible to use bones obtained from unknown bodies, parts of bodies or skeletal remains to estimate the stature of an individual. Forensic anthropology basically deals with the examination of skeletal remains or body fragments for the purposes of identification [11, 12] . This study employed the best statistical model in sex determination being the Discriminant Function Analysis (DFA) designed by Fisher [13, 14] in other to estimate sex from hand dimensions among adult Nigerians in Lagos.
Large sliding caliper: Rosscraft™ Campbell calibrated in centimeter Anthropometry kit caliper 20 (Rosscraft, Canada) with two straight branches, Vernier caliper: Mitutoyo™ (Japan) calibrated in centimeters. Spreading Calipers calibrated in centimeters. Transparent meter rule calibrated in centimeters. Informed consent: Informed consent forms were given to all participants while they were briefed on how the research work will go a long way to benefit them and the society at large then, asked to sign the inform consent form, so as to make sure their participation was voluntary. Measurement protocols: Protocols for direct measurements of stature and weight were adopted from those established by: The International Society for the Advancement of Kinanthropometry ISAK, International Organization for Standardization, ISO [15] , Basic Human Body Measurements for Technological Design, Japanese Industrial Standard: [16] , Ibeabuchi et al., (2018) [17] and Zeybek et al., (2008) [18] . All anthropometric were taken at a fixed time to eliminate any diurnal variation and by single observer in order to avoid inter-observer bias. displayed the greatest degree of sexual dimorphism was right foot width, male mean 10.204cm and female mean 9.03cm (t =14.587).
The dimension that showed the least amount of sexual dimorphism was right lateral malleolar height, male mean 5.10cm female mean 4.93cm (t = 1.645).
Discriminant function test for sex estimation:
Discriminant function analysis (DFA) was carried out using fourteen (14) parameters. In Table 5 , the test of equality of means difference of male and female values were carried out, with eleven (11) out of the fourteen (14) entered into the model being significant (P< 0.005). As presented in Table 9 showed that the predictor variables will make statistically significant predictions (Wilk's lambda = 0. 408, P< 0.005). Standardized and unstandardized coefficients were presented in Table 7, Table 9 examined the group centroids (the group mean of the predictor variables), which is a function of group membership or classification. The group centroid also serves as a classification cut off thus a medium of discrimination. As observed, the males have a group mean of 1.156, while the females have a group mean of -1.242. Hence functions at group centroids with a group mean near to a centroid is predicted to belong to that group (i.e. close to 1.156 as male, while -1.242 as female). Once the discriminant functions are determined groups are differentiated, the utility of these functions can be examined via their ability to correctly classify each data point to their a priori groups. Again in Table 10 , classification function coefficients also known as linear discriminant functions were presented. Classification functions derived from the linear discriminant functions are used to achieve this purpose. This is expressed as C k = C k0 + C k1 x 1 + C k2 x 2 +...+ C km X m . Where C k is the classification score for group k and C is the Coefficient. These coefficients are presented for each parameters according to sex ( Variables that are making; ***strong predictions; **average prediction; * poor prediction. "Function -Pooled within-groups correlations between discriminating var iables and standardized canonical discriminant functions; bFunction -Coefficients used for computing group membership value 
DISCUSSION
communities [19] [20] [21] . The significant sexual dimorphism observed in this study provided support for the creation of models for sex estimation and sex specific models for stature estimation. The most sexually dimorphic of the dimensions tested was right foot width (male mean 10.204cm and female mean 9.03cm; t =14.587). Across similar studies of different ancestries, it is evident that that males have statistically significantly larger means than females for any given body dimension [18, 22, 23] . [27] also reported sexual dimorphism in bone lengths among many Nationalities. Numan et al.
The results confirmed the presence of statistically significant sexual dimorphism between the males and females in this sample with males being significantly larger for all measurements. When means of stature, foot length and foot width measurements were compared with other studies, differences were found among the (2013) [28] reported to have observed no sex difference in the Hand Length of Igbos, Hausas as well as the Yorubas. Sen et al., (2011) [29] reported that both left foot length and right foot width were the most accurate single variables for predicting sex (82.3%), whereas Krishan et al., (2008) [30] found that it was left foot width (88.5%). However, with the advancement in modern technology, DNA analysis is employed in sex determination which has greatly simplified forensic investigations. Owing to the high cost of DNA technology, anthropometry therefore remains a cheaper and easily available alternative in forensic investigations especially in developing countries. CONCLUSION
With DFA established as a better tool for sex categorization, this study showed that 92.3% of the variables were successfully grouped according to sex suggesting a high predictive power. Sex can be estimated among Nigerians in this population using foot dimensions whenever the need arises and the equations generated for the DFA is representative of the entire measured variables therefore; unstandardized discriminant function coefficients here can be used to generate equations depending on the available parameter upon examination.
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